ABSTRACT Data from the analysis of lung dust in 16 metal grinders who had been exposed to hard metals between five and 44 years is reported. The mean latent time between the first exposure and analysis in biopsy or necropsy specimens was 33-6 years. Mineralogical and elementary analysis by a variety of techniques showed small or trace amounts of hard metal in all lungs. Many specimens, however, did not contain all hard metal components, cobalt, for example, being detected in four cases only. All the lungs contained quartz and silicates and in most of the necropsy cases carborundum and corundum could also be shown. Histologically no specific pattern was found. The appearances included mixed dust nodular pneumoconiosis, diffuse interstitial lung fibrosis, and foreign body and sarcoid like granulomatous changes. In view of the mixed dust exposure of the hard metal grinders and the variable histological appearance we think that the term "mixed dust pneumoconiosis in hard metal grinders" is more appropriate than "hard metal lung" to describe this condition.
The mineralogical and chemical analysis of lung tissue has proved successful in detecting aetiological particulates in the pneumoconioses. This is particularly true for the uncommon pneumoconioses, to which group belong the rare cases of Cerpneumoconiosis" and the so called hard metal disease that has attracted considerable attention since it was first described by Jobs and Ballhausen in Germany in 1940. 3 Hard metals are metallurgical materials characterised by their extreme physical hardness and resistance to corrosion and heat, and they have found wide application in industries such as toolmaking, instrument production, and the manufacture of drills. The process of manufacturing hard metals includes the sintering of powders of tungsten carbide (WC), titanium carbide (TiC), niobium carbide (NbC), tantalum carbide (TaC), molybdenum carbide (MoC), vanadium carbide (VC), and chromium carbide (CrC), with cobalt (Co) and nickel (Ni) 20 October 1986 during the grinding and polishing of hard metal products. In Switzerland, with a highly developed toolmaking industry, instrument grinders are especially exposed. Grinders usually use corundum (A1203), carborundum (SiC), and diamond buffing disks. Dust measurement studies in the patients' working environment report concentrations of particles below 5 microns of between 0-3 mg/mi35 and 15 mg/m3 and more. 6 The particle size in the working area varies between 1 and 20 microns. 7 Clinically, two types of hard metal induced lung lesions are described: (1) diffuse interstitial lung fibrosis with a restrictive impairment of lung function and (2) hard metal asthma with an obstructive disturbance.48 9 Pathologically, an interstitial lung fibrosis has been reported in most of the published cases. [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] In the present paper we report the results of a mineralogical analysis of lung dust in 16 metal grinders and polishers exposed to hard metal dust.
Occupational history and dust exposure
Of the 16 
Analytical methods and results
We used seven lung biopsy specimens and nine whole lungs from necropsies for lung dust analysis. For isolation of the minerals the lungs and the biopsy specimens were degraded either by plasma incineration or by formamide. The procedures used are described in full elsewhere.22 23 To identify mineralogical particulates in biopsy specimens we used transmission electron microscopy and energy dispersive x ray analysis (EDXA) on thin sections from histological preparations.
In necropsy cases representative probes of isolated lung dust were used for x ray diffraction and infrared- 
Discussion
In all the lungs analysed hard metal components were found. Not all the isolated dust samples, however, contained all the most frequently used hard metal components, thus W, Mo, Ti, Cr, and Co were not detected in each and every lung. Apart from the hard metals, considerable amounts of quartz and silicates such as mica and feldspar, and other minerals were also present in all the lungs. In the lungs showing mixed dust pneumoconiosis the mineral content of the lung was high (with the exception of case 296) compared with the cases with diffuse interstitial lesions. Carborundum and corundum, the most frequently used grinding materials, were found in seven of the nine necropsy lungs of metal grinders that have been analysed in total. In the biopsy tissue, however, as mentioned before, carborundum and corundum could not be shown by EDXA analysis.
Histologically three types of lung lesions were found:
(1) diffuse interstitial lung fibrosis (DILF), (2) Taking the results of the analysis and the histopathological features together there appears to be no specific lung lesion in workmen exposed to hard metal. The appearances are rather those of a nonspecific mixed dust pneumoconiosis. For this reason we prefer the term "pneumoconiosis in hard metal grinders" to "hard metal lung" which we do not believe is a distinct pathological entity.
